Organizations face challenges after a new enterprise system (ES) 
Introduction
Recently, we have witnessed a fundamental shift in the way organizations enable and manage their business processes using enterprise systems (ESs) such as enterprise resource planning (ERP), supply chain management (SCM), and product lifecycle management (PLM) systems [1, 2] . Despite the recent slowdown in economies around the world, spending on ESs is expected to increase at a steady pace of 2-3% over the next five years [3] . The globalization of organizations and the highly dynamic market environment is further driving the digitization of enterprise business processes [3, 4] .
Prior research has suggested that employees perceive that these systems make business processes complex and rigid [3, 5] . There is ample evidence in both research and practitioner literatures that implementation of ESs fail due to employee resistance, avoidance, and/or perfunctory use [6, 7, 8] . In many cases, employees are not able to realize any benefits of ESs and often face challenges related to effective business process execution [2] . Consequently, it takes time for organizations to realize intended benefits from these systems and associated business processes because employees find it difficult to execute such complex and rigid business processes [1, 6] .
Although business processes are typically executed by teams of employees [9, 10, 11] , there has been little or no research that examined process performance and its predictors at the team level. Consequently, a key question that has remained unexamined is whether team characteristics can help teams improve process performance even if the process is considered complex, rigid, and radically new following the implementation of an ES. In this research, we investigate how three key team characteristics -shared mental models, mutual trust, and implicit coordination -can help reduce the negative influence of process characteristics on process and team performance.
We used a lab-based simulation where undergraduate and graduate business school student teams executed a logistics business process using the SAP ERP system. The student teams executed the business process in a two-hour lab session that simulated two quarters of business activity. We collected perceptual data using surveys at different points during the session. Performance was measured at the team level using (a) logistics process performance, measured as the net profit earned by the team during the lab session, (b) perceived team effectiveness, and (c) perceived team performance. The results of data analyses supported all our hypotheses.
Background
A critical phase in regards to change management and mitigating the impact of new ES on employees has been referred to as shakedown phase in IS research [12, 13] . This phase refers to the period of time when the ES is fully functional to the point when normal operation and regular use has been achieved [13, 14] . IS research has highlighted the criticality of this phase
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Proceedings of the 50th Hawaii International Conference on System Sciences | 2017 URI: http://hdl.handle.net/10125/41247 ISBN: 978-0-9981331-0-2 CC-BY-NC-ND since employees start using the new ES and develop initial perceptions during this phase [8, 13, 15] . Common issues encountered during this phase are business disruptions, maintenance of old procedure or manual workarounds, system underuse or nonuse, and failure to achieve normal operations [16] . Employee reactions to the ES during this phase are critical for assessing the ES's effectiveness in meeting the intended objectives. Given the importance of employee perceptions to ES during the shakedown phase and the potential role of team characteristics in mitigating the associated challenges, we focus on individual and team reactions during this phase. The Technology Transitional Model (TTM) has been conceptualized to emphasize the value of a technology change that individuals perceive in organizations [15] . TTM suggests that even though a new ES implementation might pose numerous challenges, attitudes towards the ES would be influenced by the net value derived from the technology change [15] . Broadly, if an individual perceives that the new ES would be beneficial for his/her work, then the individual might approach the challenges associated with the change in a positive way. In this paper, we build on this foundation of TTM and focus on a set of team characteristics [12, 17, 18] that drive changes in objective and perceptual measures of team process performance.
Model and Hypotheses Development
Figure 1 presents our research model. We posit that process characteristics negatively influence team and process performance outcomes in the context of ES business process execution. Prior research has conceptualized three key characteristics of an ES business process -process complexity, process rigidity, and process radicalness [2, 16] . We define and discuss these characteristics in the following sections.
We propose a negative moderation effect where team characteristics mitigate the negative relationships between process characteristics and performance. We hypothesize that for high levels of a team's shared mental model, mutual trust, and implicit coordination, the negative influence of process characteristics on process and team performance will be weakened. Overall, despite the negative influence of a process that is complex, rigid, and radical, if the team can work well together during process execution, they can overcome the negative aspects of the processes and execute the process effectively as a team.
Process Complexity and Performance
Process complexity is the degree to which an employee believes that elements of his or her work processes (i.e., activities, information and resource requirements) are difficult to understand and act upon [2, 16] . ESs help and support organizational business processes and are composed of a sequence of coordinated activities that are typically executed by a team of employees responsible for it. In addition, ESs are multi-module systems that integrate different business functions [16, 19] . Consequently, ESs are complex in terms of the hierarchy of organizational processes that they support. For example, on SAP ERP System, a popular ES solution, execution of a purchase order typically involves a sequence of many processes such as creation of a purchase order, goods receipt, invoice receipt from vendor, and accounts payable. Each part of the process in itself might have multiple steps. For example, for creation of a business process on SAP ERP System, the employee has to do steps such as article specification, vendor specification, quantity and cost determination for each article, specifying vendor allowances and discounts, automating vendor account determination, etc. Cumulatively, each business process forms a complex sequence of activities that the employee has to execute on the ES, in most cases, in coordination with other employees and/or stakeholders [19] . Consequently, this requires the employee to have access to a vast amount of information and/or resources.
After a new ES implementation, employees may experience a significant change in the sequence of activities required for execution of the business processes that they are responsible for [16] . If the ES makes it difficult for team members to access the information and resources needed for business process execution, they would find it difficult to complete the business process efficiently. This may have negative financial implications for the associated business process. As noted earlier, since these processes are executed by teams, the team would perceive that they have not been able to complete their work efficiently.
H1: Process complexity negatively influences process and team performance following an ES implementation.
Process Rigidity and Performance
Process rigidity is the degree to which an employee believes that elements of his or her work processes (i.e., activities, information and resource requirements) cannot be modified or circumvented during the course of executing the work processes [2, 16, 19] . Each ES is designed in a unique way and often does not resemble the existing sequence of activities in an organization [20, 21] . Prior research has suggested that due to this mismatch between the organizational business processes and the ES, employees will perceive the new business processes to be inflexible [2, 16, 20] . For example, if an employee is used to a certain sequence of activities for the execution of a purchase order, it is likely that the employee would have to follow a difference sequence of activities and might have to follow a new set of protocols to execute purchase orders. Even if the employee can customize parts of the tasks, he/she will find the new process to be rigid since he/she might experience information and resource requirements during process execution.
Rigid processes pose a challenge to employees since they have no option but to get accustomed to processes on the the new ES as is [21, 22, 23] . For example, during collaboration on a logistics process, if teams wish to change the sequence of certain activities, they would not be able to do so if the processes are rigid. This will be perceived as a limitation by the team in completing their work. Since the processes on the new ES are inflexible, teams would have to find a way of completing the business process execution following the activity sequence on the new ES. Teams would need time to get acquainted with the new ES and would feel that their team performance is being negatively impacted. Since they have no option but to get used to the new ES, they would perceive that their performance has been sub-par with the new ES.
H2: Process rigidity negatively influences process and team performance following an ES implementation.
Process Radicalness and Performance
Process radicalness is the extent to which an employee believes that there is a degree of newness in the elements of his or her work processes (i.e., activities, information, and resource requirements) [2, 16, 22] . When organizations implement a new ES, it is usual for employees to perceive their business processes to have major changes in terms of new sequence of tasks, new tasks, or different information and resource requirements, as compared to the previous ES [20, 21] . Consequently, new ES implementations often lead to work processes that are unfamiliar; teams need time and effort to get accustomed to such processes [20, 23] .
We posit that process radicalness has a negative influence on business process performance. When employee teams work on a new ES, they might face difficulties getting accustomed to the new processes. They will feel that the new process is challenging and has too many new elements. Instead of focusing on the task and getting the work completed, employee teams would struggle with the new elements of the processes.
They might struggle to find the right information and resources needed to complete their work. Consequently, during the shakedown phase, when employees are still getting accustomed to new business processes, performance would be negatively impacted. Employees might spend more time figuring out where to find the information needed for their work and as a result, might not be able to complete their work on time. As a result, teams might feel that their work performance has not been good with the new ES. Consequently, the team might perceive that they have not been effective at their work.
H3: Process radicalness negatively influences process and team performance following an ES implementation.
Effect of Shared Mental Models
A shared mental model, in the context of organizational business processes, is the organized understanding of relevant knowledge about the business processes that is acquired and maintained by the team for efficient task execution [24, 25] . Prior research has investigated shared mental model as a supporting and coordinating mechanism during teamwork [12, 24, 26] . A shared mental model is considered to be required for setting team goals, formulating team strategies, delegation of team tasks, monitoring of the team processes, and effective communication [24, 26, 27, 28] .
Prior research has investigated shared mental models as a precursor to effective team collaboration [28, 18] . Teams that have a shared understanding of their work on the new ES should be able to accomplish the work without many roadblocks [29, 18] . Even if they face challenges, team members should be able to find a resolution to issues via deliberation. When teams have an effective shared mental model, team members have a clear understanding of the tasks they have been assigned and complete those tasks as part of their decided team strategy. Even if teams perceive the process to be complex, since there is a clear understanding and communication among the team on what tasks each member has to perform, they would be able to complete the work without many issues. Similarly, for rigid processes, the team would have a clear strategy on how to execute the inflexible processes through coordination with each other. This will help them overcome the issues of inflexibility in the process sequence and enable them to coordinate with each other to accomplish successful process execution. Similarly, for a radical ES process, having a shared understanding of the process would facilitate task execution. Prior to task execution, team members would share their opinion on how to handle the new processes and decide on a clear strategy on how to execute the process. This will help reduce the negative impact of process radicalness and help teams to be effective during process execution.
H4 
Effect of Mutual Trust
The criticality of mutual trust for a team to be efficient at work has been investigated in prior research in a variety of task contexts and types of teamwork [18, 29] . Lack of mutual trust leads to team members spending unnecessary time and effort in protecting, checking, and inspecting each other and each other's behaviors [29, 30, 31] . This negatively influences any constructive collaboration that the teams can achieve in that time. Typically, in organizations, it is expected that team members would work independently for some time before sharing their relevant findings with the team. Consequently, there is a certain level of inherent risk that team members have to accept when relying on each other to complete work and meet work deadlines. Mutual trust refers to the shared perception and understanding within a team that team members will perform particular actions important to its members and will recognize and protect the rights and interests of everyone [30, 32] . Teams with a high level of mutual trust share useful information with no hesitation [29, 32] . In addition, members of such teams also feel confident about the accuracy of information and do not feel the necessity to verify its authenticity.
We posit that mutual trust should play a key role in mitigating the influence of process characteristics on performance outcomes. For team members that have high levels of mutual trust, it can be expected that the members would rely on the information shared by other members without verifying the information's source. This is critical for employees that are already struggling with the challenges posed by the new ES. With mutual trust, even if employees struggle with a complex, rigid, or radical business process, they can rely on their colleagues to help them overcome any roadblocks faced during process execution. Team members would feel comfortable taking guidance from others regarding use of the new ES and hence would be able to resolve any difficulties associated with the new processes. Consequently, such teams would be able to perform well on work tasks and achieve the desired performance outcomes. When employees encounter complex processes on an ES, they would trust their team members and would not hesitate to ask for help or suggestions for process execution. This will facilitate process execution and help the team to be effective.
H5: Mutual trust will negatively moderate the influence of process characteristics on performance outcomes such that for high levels of mutual trust between team members the negative influence of process characteristics on performance outcomes would be reduced.
Effect of Implicit Coordination
Past research in management related to team coordination focused on planning and communication as key mechanisms [18, 33] . Recent work suggests that implicit coordination between team members involves use of strategies and behavior patterns aimed at integrating and aligning the actions, knowledge, and objectives of interdependent members, with a view to achieving common goals [33, 34] . Implicit coordination refers to the actions that individual team members take in response to the needs of other team members and task demands [18, 34] . In a team that is effectively coordinating, members adjust their behavior to deliver to others' needs, without having to communicate directly with each other or explicitly plan the activity [35, 36] . For example, when executing a business process as a team, individual members often make assumptions about the anticipated needs of other members based on their past experience with the members, past behavior, and expertise. Consequently, adapting their behavior by anticipating the needs of others facilitates effective completion of team tasks.
Since ESs involve processes that require team effort and communication of important information between the team, implicit coordination will facilitate the execution of processes [33] . If all team members are able to anticipate needs of other members and adjust their work accordingly, teams will perceive that they were effective in their work [36] . In teams with high levels of implicit coordination, team members are able to monitor each other's progress and provide assistance to others when needed. Consequently, such teams will overcome challenges related to the processes on ES being complex, rigid, and radical. As a result, such teams would be able to perform well.
H6: Implicit coordination will negatively moderate the influence of process characteristics on performance outcomes such that for high levels of mutual trust between team members the negative influence of process characteristics on performance outcomes would be reduced.
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Participants and Procedures
A lab-based simulation was used for the study. 254 undergraduate and graduate level students from a large business school in the USA participated, working in 66 teams of four students each. The study was conducted as part of the coursework for courses related to enterprise systems. 58 percent of participants were male and the average age was 21.2 years.
The study was set up as a two-hour lab session during which students executed a logistics business process on SAP ERP using ERPSim. The goal of the logistics process for students was to work as a team to complete the transfer of different types of goods from the warehouse of a fictitious company to store locations for that company. Next, the students had to collaboratively design a pricing strategy for in-store goods with the goal of maximizing sales and increasing profitability. The eventual goal was not only to successfully execute the business process with their team but also to collaborate and strategize the process so that team profits could be maximized.
As noted in Figure 1 , data was collected at three points of time during the session using three different surveys that consisted of measures related to the constructs in the figure. First, team members were seated together and provided detailed handouts on their roles during the session. Each team member was assigned one of four specific roles as part of the logistics process -planning manager, pricing manager, transfer manager, and sales manager. Next, students were provided training on the logistics process and the use of SAP ERP for the execution of the process. As part of the logistics process, it was important that each of the four members would execute the specific business processes associated with their role. Next, the students completed a trial round of process execution so that they could get an understanding of the logistics process and the role. At this point (T1), students were asked to complete survey 1 consisting of perceptual measures related to process characteristics -process complexity, process rigidity, and process radicalness.
Next, the ERPSim simulation was started where students had to perform the business process with their team for 10 days (each day simulated as 90 seconds on ERPSim). The 10 days cumulatively constituted one quarter of business activity. At the end of this period (T2), students individually completed survey 2, consisting of perceptual measures related to team characteristics -shared mental models, mutual trust, and implicit coordination. Next, students were given a 10-minute break to discuss the business process execution strategy with their team and to make any necessary changes to their strategy. Next, teams completed another round of simulation, again 10 days with each day simulated as 90 seconds (Quarter 2). At the end of this period (T3), students completed another survey consisting of the perceptual performance measures -team effectiveness and team performance. After completion of the survey, students were shown the final simulation results with details such as net profit and net sales. Students were then debriefed and the session concluded.
Measures
We used pre-validated items for constructs published in prior research (see Table 1 for details). Team performance on business processes was measured using three variables -perceived team performance, perceived team effectiveness (see Table 1 for measurement items), and process performance, measured as the net profit the teams were able to achieve during the lab session. Our objective in using these three performance measures was to capture the team's perceptions regarding their performance and also the objective performance obtained from the ERP SAP. Although there may be some overlap in these constructs, cumulatively, the three measures provide a comprehensive understanding of the team's performance on the logistics process task.
Results
All constructs were aggregated to the team level. SEM was used to perform structural and measurement model analysis simultaneously. Measurement model analysis validated psychometric properties of measures. Structural model analysis examined nomological networks in structural model. Survey data was analyzed using Amos 22.0. Results (table 3) show that process complexity, rigidity, and radicalness negatively influenced process performance, team effectiveness, and team performance, thus supporting H1, H2, and H3. These results conform to the findings of prior research related to the negative influence of process characteristics [2] . Moderation hypotheses related to team characteristics (H4, H5, H6) were supported, implying that team characteristics reduced the negative influence of process characteristics on process performance and team performance.
Moderation effect of mutual trust on influence of process rigidity on process performance was not significant. We speculate that a potential reason is the nature of the mutual trust construct (as compared to implicit coordination and shared mental model). Implicit coordination relates to communication of information during process execution while shared mental model refers to development of common knowledge about the process during process execution. Consequently, both constructs are team characteristics that directly influence execution of the business process. In contract, mutual trust relates to the level of trust during communication of information related to business processes (not impacting process execution directly). It is possible that teams with low mutual trust would still communicate information and work to execute business processes together. Consequently, mutual trust did not moderate the relationship between process rigidity and process performance.
Standard procedural and statistical remedies were followed to address common method bias. There were no significant indicators of common method bias. Due to space limitations, we have not included these details in this paper. Next, a confirmatory factor analysis (CFA) was conducted to validate psychometric properties of survey instrument. Results (Table 1) indicate that measurement model adequately fit the data. Psychometric properties were measured by (1) examining if measurement model had acceptable goodness of fit and (2) examining the unidimensionality, convergent and discriminant validity, and reliability. Goodness of fit was confirmed using threshold guidelines outlined by Hair et al. [38] .
For measurement model, chi-square value was 2.146, below threshold of 3.0. Root mean square error of approximation (RMSEA) was 0.071, below the 0.08 cutoff. Comparative fit index (CFI) (0.962) was above cutoff of 0.90. Convergent validity was evaluated using three standard criteria [38, 37] (1) all indicator factor loadings (λ) exceeded the cutoff of 0.7 and were significant at p < 0.05, (2) composite reliabilities were higher than 0.7, and (3) average variance extracted (AVE) for each construct exceeded the variance due to measurement error for that construct (see Table 1 ). Table 1 shows that all factor loadings in the CFA model exceeded 0.7 and were significant at p<0.001. Discriminant validity was assessed using interconstruct correlations (see Table 2 ). Constructs were found to have a stronger correlation with their own measures than with other constructs. Correlations between constructs were less than the square root value of AVE, representing discriminant validity. Reliability was examined using Cronbach's alpha (α). Constructs had α of more than 0.8, indicating a high reliability of items used for each construct in the survey.
GFI for the structural model was 2.421, below the threshold of 3.0. RMSEA was 0.069, below the cutoff value of 0.08. CFI was 0.934, above the cutoff value of 0.90. Results of structural model analysis with path loadings for the relationships are shown in Table 3 . Our model successfully explained dependent variables -process performance (R 2 = 0.259), team effectiveness (R 2 = 0.304), and team performance (R 2 = 0.268).
Discussion
Our objective was to understand the moderation effect of team characteristics on the relationship between process characteristics and performance. To investigate this, we conducted a research study using a lab-based simulation where teams executed a logistics process on SAP ERP. Results show that team characteristics play a key role in mitigating the negative influence of process characteristics on the performance outcomes. In this section, we discuss theoretical contributions and practical implications.
Theoretical Contributions
We contribute to research on role of process characteristics in ESs and addresses an important scientific gap related to impact of team characteristics on process and team performance. First, we identify team characteristics that reduce the negative influence of process characteristics on performance outcomes. IS research has highlighted the need to understand factors that reduce the negative impact of process characteristics on teams [16, 37] . As noted in prior research, process characteristics have negative emotional implications including job anxiety, job stress, and job dissatisfaction [37] . However, research has not investigated the positive influence of team characteristics in overcoming challenges associated with changes introduced by a new ES. Our work advances scientific understanding of how team factors can be investigated in specific work contexts (e.g., the logistics process that was central to this study).
Second, our research places team characteristics within the nomological network that captures the role of process characteristics in impacting performance for a new ES. This is important since business processes on ESs are executed by a team. Consequently, while the influence of process characteristics on individuals' work processes is important to investigate, the role of team characteristics cannot be ignored. Research has highlighted the need to examine factors that help employees overcome the emotional and work challenges during the shakedown phase [16] . Factors such as cumulative understanding of the team members about ES-supported business processes, coordination activities among team members in task execution, and level of trust when employees share information among each other are important in the context of organizational business processes. Consequently, our research highlights the importance of looking beyond technological and process-related factors that have implications on business process performance.
Practical Implications
The findings of this study have several implications for practice. First, our findings indicate that organizations need to facilitate team collaboration during the execution of business processes on ESs. As indicated by the moderation effect of team characteristics in our model, it is important for organizations to ensure that team members are effectively able to share information and resources during the execution of business processes on a new ES. This will help individuals overcome challenges associated with the complexity of the processes on the new ES. Employees using a new ES during the shakedown phase might not be able to able to effectively execute their work tasks on the new ES, leading to negative performance implications. However, if they are able to get help from team members and coordinate task execution with them, then the challenges associated with the complexity, rigidity, and radicalness of the new processes can be mitigated. Consequently, such teams would be able to manage their work with the new system and perform well. Organizations can organize team events such as seminars and workshops that will enable team members to know each other and develop a sense of trust. It is also important for team members to understand each other's professional background and skillset. This will help them realize the expectations that their team members would have from them during business process execution. Such practices will help the team members develop a sense of rapport and ensure effective task execution.
Second, our research has implications for the design of ES solutions. As indicated in our model, given the important role of team characteristics, it is imperative for ESs to incorporate features that facilitate the development of team factors. ESs should facilitate information and resource sharing during business process execution. Support for knowledge repositories, document sharing, internal discussion forums to discuss common issues, instant messaging, and dynamic information feeds are examples of features that ESs could incorporate to facilitate team collaboration. Employees will undoubtedly face challenges while getting accustomed to the new ES. However, support for tools/features that help team members communicate and collaborate during business process execution can help team members overcome these challenges quickly, leading to positive implications on their performance.
Conclusions
Our work demonstrates the importance of facilitating team characteristics during the shakedown phase of new ES use. We address an important research gap of understanding the role of team characteristics during the shakedown phase by offering valuable insights on how team characteristics can help mitigate the impact of complexity, rigidity, and radicalness of business processes on team and process performance.
Our findings should be interpreted in light of certain limitations. First, as with any research study involving student subjects, this study has the potential of low external validity. However, given the aims and context of our study, student subjects were appropriate for testing the theory [40, 41] . Business students represent future users of ESs in real organizations and hence represent the appropriate target population for our study. Nonetheless, this remains a limitation. Future research should investigate our model with ES users from organizations.
Second, the simulation replicated work scenarios where collaboration is key for ES process execution. We acknowledge that team variables such as shared mental model, mutual trust, and implicit coordination require time and sustained team collaboration to develop. Although the simulation allowed the development of team characteristics as the individuals learnt and executed the ES processes, future research can extend our work by investigating real-life work scenarios using longitudinal data collection methods. There is no understandable sequence of steps that can be followed in executing the logistics process.
.851
It is often difficult to understand what information I may need for the logistics process.
.846
It is often difficult to predict the steps of the logistics process.
.823 Process Rigidity (Adapted from [2] )
The logistics process is so inflexible that it follows a fixed set of steps.
.862 .869 .858 .705 There is no variation in the sequence of the logistics process tasks.
.846 The logistics process is not flexible.
.801 Overall, the logistics process is very rigid.
. 
